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Abstract
Colon cancer is the third most common cancer in man and woman in the 
developed world. Laparoscopic right colectomy is the standard of care for right 
colon cancer. Since the first report on laparoscopic approach in 1991, the surgical 
technique has been improved and currently all procedure is performed intracor-
poreally. The ileo-colic anastomosis can be performed either intracorporeal and 
extracorporeal: the differences in clinical outcome, complications rate, hospital stay 
and quality of life between that two techniques are not still clear and a large number 
of studies has been published about that. According to most recent meta-analysis, 
intracorporeal anastomosis have showed better outcome in anastomotic leakage 
rate, surgical site infection rate, development of incisional hernia, postoperative 
pain and recovery of gastrointestinal function.
Keywords: right colectomy, laparoscopy, intracorporeal anastomosis, cancer, 
anastomotic leakage
1. Introduction
Cancer of the colon is the third most common cancer in men and women in the 
developed world, and resection is the only curative treatment. Traditionally, cancers 
of the colon were removed through large abdominal incisions. The first report on 
laparoscopic right colectomy appeared in 1991 [1], since then a large number of 
studies was performed to define technical and oncological safety of the laparoscopic 
approach. However, reports of tumor recurrence at the port sites after laparoscopic 
resection for colon cancer have questioned the oncological safety of mini-invasive 
approach in patients with bowel cancer. In 2008, the Colon Cancer Laparoscopic 
or Open Resection Study Group carried out a randomized clinical trial, with the 
primary end point being disease-free survival at 3 years after laparoscopic and open 
surgery for colon cancer. The results showed no differences in disease-free survival 
and overall survival between the two groups; moreover, no differences in tumor 
recurrence were reported [2].
A large number of subsequent randomized and non-randomized studies con-
firmed the short-term advantages of laparoscopy as compared to traditional treat-
ment in terms of cosmesis, pain control, bowel function, postoperative morbidity, 
and hospital stay. Long-term follow-up data provided by the CLASSIC and COLOR 
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trials showed comparable outcomes between open and laparoscopic surgery in 
terms of overall survival and disease-free survival [3].
From a technical point of view, various operative factors - such as extent of 
resection, number of lymph nodes sampled, length of bowel and mesentery 
resected, and bowel margins – do not differ significantly between patients who 
underwent laparoscopic surgery and those who underwent open colectomy. With 
regards to intra-abdominal staging accuracy, laparoscopy allied with solid-organ 
imaging offers adequate staging information [4].
Laparoscopic right hemicolectomy is currently considered the standard of care 
in benign and malignant right colon disease [2].
This chapter describes the technique for laparoscopic right colectomy technique, 
with a focus on ileo-colic anastomosis, highlighting the differences between intra-
corporeal and extracorporeal anastomosis fashions in terms of clinical outcome and 
surgical safety.
2. Surgical technique
With the patient placed supine in neutral position, the surgeon and first assistants 
stand on left and the laparoscopic tower is situated on the right. Second assistant, 
if present, stand on the right. It is important that the patient is well secured to the 
operating table to avoid incidents during bed movement.
After surgical site disinfection, the pneumoperitoneum is established using open 
technique (our preferred method) or Veress needle. The first trocar is placed next 
to the navel. Once pneumoperitoneum has reached target pressure (12 mmHg), the 
exploratory laparoscopy is performed in order to assess the presence of carcino-
matosis or metastases to solid organs missed by imaging on pre-operative staging, 
which may preclude tumor resectability. Two working trocar for surgeon are 
subsequently placed: one (10 mm) in the left upper quadrant and the other (10 mm) 
in the left lower quadrant. A fourth trocar (5 mm) can be positioned in right middle 
quadrant for further assistance (Figure 1).
Sliding and left shifting of the patient in Trendelenburg positioning (i.e. head 
lower than legs) facilitates optimal exposure of the operating field. This leads to a 
shift of greater omentum over the stomach and small bowel ‘descent’ towards the 
left upper quadrant allowing adequate exposure of cecum, ascending colon, right 
portion of mesocolon, ileocolic vessels and right colic vessels.
Figure 1. 
Trocars position.
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Using laparoscopic forceps, the assistant lifts up the ascending colon to expose 
the right portion of mesocolon that is straightened by the surgeon: this step allows 
visualization of ileocolic vessels (Figure 2).
In case of malignant disease, it is mandatory to performed lymphadenectomy 
simultaneously with the resection of vascular stem. In order to do that, ileocolic and 
right colic vessels must be ligated and sectioned at their origin.
Once vascular stem has been sectioned, visceral peritoneum is cut on ileocolic 
vessels axis in front of duodenum, so the colic dissection can be performed under 
a “tent” formed by Toldt’s fascia and prerenal fascia from medial-to-lateral. The 
dissection must be continued up to cecum in distal direction and up to hepatic 
flexure in cranial direction paying attention to avoid to open retroperitoneum and 
to damage genital vessels or ureter (Figure 3).
This procedure is continued until the horizontal part of the duodenum comes 
into view. The hepatocolic ligament is sectioned to allow separation of the ascending 
colon from the duodenum. Access into the omental bursa is facilitated by gentle 
caudal retraction of the transverse colon and incision of the gastrocolic liga-
ment. Partial removal of the mesotranverse colon is performed towards the right 
colonic angle.
In this way the colon limb can be eviscerated or approached in a tension-free 
manner. At this point, using laparoscopic stapler, colon and ileum are sectioned 
(Figure 4) and the specimen is extracted using endobag.
Until this moment, surgical procedure is the same for both totally intracorporeal 
and extracorporeal (i.e. with bowel transection and anastomosis performed out of 
abdomen).
Figure 2. 
A-artery, V-vein.
Figure 3. 
Dissection of colon from abdominal wall.
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2.1 Anastomotic techniques
There are two ways to perform ileocolic anastomosis: extracorporeal anastomosis 
(EA) and intracorporeal anastomosis (IA). In the EA a Kocher or middle-line or 
Pfannenstiel incision is made, protected with an Alexis device. The ileum and the 
colon are extracted, the dissection of the mesocolon is continued and, if necessary, 
the isolation of the arcade vessels is finished; the transection of ileum and colon is 
performed with a 60 mm GIA stapler, and the specimen is separated. A side-to-side 
Figure 5. 
Enterotomy for insertion of stapling device.
Figure 6. 
(A) Stapled ileocolic anastomosis; (B) Hand-sewing of enterotomy after stapler removal.
Figure 4. 
Section of ileum (left) and colon (right).
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isoperistaltic or antiperistaltic anastomosis is created with a 60 mm GIA stapler 
and it is reinforced with continuous suture. In IA, the entire procedure (vascular 
ligation, colon and ileum section and anastomosis) is performed intracorporeally: 
ileum and the transverse colon are transected using an Endo-GIA stapler and the 
piece is placed over the liver. Ileum and colon are moved close, an enterotomy is 
performed (Figure 5) to allow insertion of stapler.
A side-to-side isoperistaltic or antiperistaltic anastomosis is created with the 
60 mm endostapler; after that, the enterotomy is closed with continuous suture 
as shown in Figure 6 (by Stein and Bergamaschi [5]). In this phase, we usually 
use 2–0 prolene). In Figure 7 is showed the final result of intracorporeal ileocolic 
anastomosis.
The specimen is extracted through a Pfannenstiel incision, which is protected 
with an Alexis device. After performing anastomosis, 2 tubular drainages are 
placed: one of them near to anastomosis and the other in pelvic cavity. These 
devices can be removed, if no complications occurred, 3–5 days after surgery [6].
3.  Intracorporeal or extracorporeal anastomosis: differences in clinical 
outcome
When an anastomosis has been performed, the main complication that sur-
geons try to avoid is anastomotic leakage (AL) which means that bowel content can 
move from bowel lumen into abdominal space. In EA, despite the entire operation 
is carried out laparoscopically, the anastomosis is comparable to that performed 
during open surgery. The IA has been proved safe by several study, showing no 
statistically significant difference in AL rate between IA and EA [7]. A recent 
international snapshot audit [8] has identified 3 surgeon-dependent variables 
significantly associated with AL: duration of surgery, surgical approach, and anas-
tomotic technique. Regarding duration of surgery, operating time varied widely: 
Magistro et al. [9] reported a significant longer duration of surgery for IA. Although 
the IA technique is retained faster by some [10], most studies showed no significant 
difference. However, it has been shown that the learning curve plays a major role in 
reducing the operative time [11].
Laparoscopic approach decreases morbidity and mortality after colorectal 
resection [4, 12]. Similarly, a laparoscopic approach is associated also with a lower 
AL rate compared with an open approach [8]. Considering anastomotic technique, 
the last Cochrane review [13] concluded that stapled ileocolic anastomosis was 
associated with fewer leaks than handsewn anastomosis. Two large observational 
Figure 7. 
Completed side-to-side intracorporeal ileocolic anastomosis.
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studies [14, 15] showed that the stapled technique is an independent risk factor for 
ileocolic anastomotic leak. Future large, randomized controlled trials are needed 
to identify the best anastomotic technique. To the authors’ knowledge in 2018 has 
been proposed a study protocol for a randomized controlled trial IA versus EA in 
which primary endpoint is to compare hospital stay and secondary endpoints are 
intraoperative and postoperative events included AL. The results os this study will 
be available in 2021, depending on the volume of patients.
Surgical site infection (SSI) is reported in several case series; a meta-analysis 
by Ricc et al. reported a reduced risk of wound infection in favor of IA. The higher 
incidence of infection at the extraction site incision in EA anastomosis may be due 
to wound contamination during exteriorization of the bowel ends and performing 
the anastomosis through the incision [16].
The length of incision is another factor that influence morbidity after lapa-
roscopic surgery: patients who had an EA were more likely to develop incisional 
hernia due to the longer incision required for specimen extraction and anastomosis: 
in EA group the extraction site is about 2.2 cm longer than IA group. Beside its 
length, the location of the extraction site incision may favor the development of 
incisional hernia. This was most frequently observed in cases of midline incision 
in the EC group, as compared to the IC group, where a Pfannenstiel incision was 
preferred [17]. Moreover, shorter incision is associated to less postoperative pain 
which result in early recovery after surgery [18].
Gastrointestinal function, demonstrated by time to first flatus and time to bowel 
movement, resume sooner in IA group than EA.
The technical challenges of EA may explain the earlier recover observed in the 
IA group. Indeed, delayed recovery of GI function may arise from traction on the 
bowel ends and mesentery needed to allow complete mobilization of the transverse 
colon during EA [17]. A recent RCT supports this hypothesis [19] by showing a 
significantly less surgical stress response after IA. Interleukin-6 and C-reactive 
protein levels were indeed markedly lower in this group.
Another aspect of intracorporeal ileocolic anastomosis which deserve to be 
studied is the configuration between ileum and colon. The anastomosis can be 
carried out in isoperistaltic or antiperistaltic configuration. ISOVANTI random-
ized clinical trial, performed in 2017 and published in 2018, has compared iso- and 
antiperistaltic configuration in order to understand if there is any difference in 
postoperative outcome. The results show that no differences were found in con-
version rate, total operative time, and global complication rates after applying 
Clavien-Dindo’s classification. Regarding functional results, the antiperistaltic 
group showed better results than the isoperistaltic group with less time to first 
flatus, less time to first stool and shorter time to satisfactory oral intake with statis-
tically significant differences in all cases. However, this fact did not reduce hospital 
stay and there was no difference between both groups [20].
4. Conclusions
In the last few years a large number of studies was performed to understand 
if intracorporeal anastomosis were safe and associated with less morbidity and 
mortality. As we exposed above, IA is now considered safe from surgical and 
oncological point of view as long as colorectal surgeon had trained on it. Regarding 
morbidity and mortality, Table 1 summarizes differences in IA and EA group 
published by Ricci et al. [16].
Regarding duration of surgery, some studies report that IA is associated with 
longer operating time but others found no differences between IA and EA group. 
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This variance could be explained with different level in laparoscopic surgery 
training in addition to various number of patient treated per year: when anasto-
mosis is performed by trained colorectal surgeon, there is no significant differ-
ence in duration of surgery.
IA showed better outcome in anastomotic leakage rate, surgical site infection 
rate, development of incisional hernia, postoperative pain and recovery of gastro-
intestinal function. All these aspects can explain the difference in length of hospital 
stay, that is reported shorter in IA as compared to EA by all most recent meta-
analysis and clinical trial [7, 16, 17, 21, 22].
Unfortunately, all currently available data are too uneven to be compared; further 
randomized controlled trial with homogeneity in surgeons training and large number 
of patient should be performed to understand the real advantage of IA.
Outcome of interest Intracorporeal Extracorporeal P value
Anastomotic leakage (%) 29 (3.4) 39 (4.6) 0.120
Operative time (min) 129 ± 32 121 ± 38 0.460
SSI (%) 39 (4.9) 71 (8.9) 0.030
Internal hernia (%) 0 (0) 3 (2.3) 0.440
First flatus (days) 2 ± 1 2 ± 1 0.110
First defecation (days) 3 ± 1 4 ± 1 0.110
Hospital stay (days) 5 ± 5 5 ± 4 0.004
Overall morbidity 176 231 0.009
Overall mortality 0 5 0.320
Table 1. 
Differences in IA and EA group.
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